A new discrete distribution with two parameters is introduced and discussed. We present its derivation after identifying the generator mechanism of the mass probability function. 
Introduction
The prediction of insurance claims is one of the most important problems faced in the insurance industry.
Companies need statistical models able to provide a probability law to the number of claims based on a discrete distribution, given the discrete nature of claims.The choice of a discrete statistical distribution is a very critical point, because the sensitiveness of the prediction to the statistical model can be highly considerable.The Poisson and the Negative Binomial are the most important discrete distributions able to represents the number of claims. However, in many cases, these distributions do not provide satisfactory results, especially under the circumstance that a high number of zeros occurs.The search for alternative discrete distributions has enriched the literature in a remarkable way. The article is organized as follows. Section 2 presents the most popular discrete distributions, while in Section 3 we propose a novel discrete distribution which is theoretically compared to the most traditional alternatives. Finally, in Section 4 an application to some popular insurance data shows the relevance of the proposal. Some concluding remarks will close the article.
Discrete distributions
The analysis of the most important discrete random variables is carried out following a unified approach considering the convergent numerical series with positive terms as the generator mechanism of the mass probability function. In particular, this approach can shed light on therelationship between the probability laws for discrete random variables with infinite support and the numerical series. Actually, a general probability function for a discrete random variable Y could be written as
where is the parameter vector, possibly constrained to ensure that ( ; ) be convergent with positive values, and f denotes a mathematical function.
Poissondistribution
The Poisson distribution is certainly the most popular discrete distribution. Its probability function is given by
In this case,the series with has positive values and it is straightforward to show that converges to .It is characterized by an expected value equal to the variance, so that the dispersion indexD = 2 that is the ration between variance and expected value, is always unit. This constraint is a serious drawback in practical applications.
Poisson-Lindleydistribution
The Poisson-Lindley distribution has been introduced by Sankaran (1970) + 1 ( + 2) As a result, the index is never below 1, that is ≥ 1, ∀ > 0, so the Poisson-Lindley can never adaptin case of under-dispersion.
Conway-Maxwell Poisson distribution
The Conway-Maxwell Poisson (CMP) is a generalization of the Poisson distribution introduced by Conway and Maxwell (1962) in a queue theory context. It depends on two parameters, > 0 and > 0.The probability function is defined as
where = [ , ]′. In order to compute this probability function, the normalizing constant
has to be computed. A practical approach is its truncation after the k-th term, obtaining
is the absolute error due to the truncation.
The dispersion index of the CMP distribution can allow for over-dispersion (in this case0 < < 1), equidispersion ( = 1, and the CMP collapses to a Poisson distribution with parameter  ) and under-dispersion ( > 1).
Negative Binomial Distribution
The Negative Binomial distribution depends on two parameters, N and P. The probability function is 
with > 0 and > 0. Its ability to adapt to real data finds a limitation in the dispersion index
which is greater than 1, only allowing for the case of over-dispersion.
A newdistribution
A newdiscrete distribution is proposed starting from the series with generic term given by
with ∈ ℛ and 0  c . It has positive values and is convergent.In fact, using the ratio criterion, we have
Using this convergent series,a novel probability distribution can be generated, that is (1 + )
The value of ) , ( c a C depends on the parametersaandc. In particular, when cincreases, the function ) , ( c a C decreases, while the relationship with the parameters a depends on the sign of a.When a> 0, fixed c, ) , ( c a C increases when a increases. When a is negative, the inverse relationship holds. Figures 1 and 2 show the shape of the probability function:
-varying a for a given value of c; -varying c for a given value of a. ISSN 2219 -1933 (Print), 2219 ©Center for Promoting Ideas, USA www.ijbssnet.com The computation of ) , ( c a C compels to truncate the series at a high value J (in the application the sum will be computed up to J = 50000). The expected value is given by 
The index D can assume values both greater than 1 and lower than 1.The proposed distribution is then a very flexible probabilistic model that can model both over-dispersion and under-dispersion. Figure 3 shows the flexible behavior of the dispersion index when parameter c varies, given some fixed values of a. In the estimation step, we have to take into account a parameter constraint, which concerns the parameter c, which has to be positive.The log-likelihood given by and is solved using iterative methods.
Applications to real datasets
The various discrete distributions here considered have been evaluated in their ability to adequately fit counting variables.The analysis has been carried out using six automobiles insurance datasets relating to different countries / years and concerning the annual number of claims per policy. The datasets has already been used in Denuit (1997) . It contains the data of four countries (Belgium for years 1958 (Belgium for years , 1975 (Belgium for years /1976 (Belgium for years and 1994 , Germany for year 1960, Switzerland for year 1961 and finally Zaire for year 1974). The main features of these datasets are summarized in Table 1 . Two remarkable features arethe over-dispersion and the presence of a high percentage of zeros, from 82% to over 92%, for all the datasets. The range, equal to the maximum value, is low for each dataset. Considering the enormous importance in the industrial countries of motor vehicles insurance for civil liability towards third parties, in the statistical and actuarial literature special attention has to be paid to the search for an appropriate probabilistic modelto model the distribution of the number of road accidents in which a motorist has incurred in a given period of time or the annual number of claims per policy presented to the insurance company. The performance of the different distributions has been evaluated using statistical indices able to take into account the number of parameters to be estimated, the Akaike Information Criterion (AIC) and the Bayesian Information Criterion (BIC). The AIC proposed in Akaike (1974) is given by = −2 ln + 2 where ln denotes the log-likelihood and r is the number of parameters, while the BIC (Schwarz, 1978 ) is = −2 ln + ln( ) wheren is the number of observations. The best model is the model presenting the lowest value of AIC or BIC.
In Tables 2-7 , 1 denotes the unique parameter in Poisson and Poisson-Lindely probability functions. For CMP, Negative Binomial and novel distribution 1 denotes parameter , N and a, respectively, while 2 denotes the second parameter, that is , P and c. Belgian data, 1958) shows that the Poisson distribution has a very bad performance and is very distant from the remaining distributions in terms of AIC and BIC. According to the two indices, the novel distribution provides the best fit to the data and its principal competitor is the Negative Binomial. Table 3 ( German data, 1960) indicates that according both to the AIC and to the BIC the winner probabilistic model turns out to be the novel distribution. Table 4 (Swiss data, 1961) confirms what we have found for the two datasets, that is the prominent role of the novel distribution which again ensures the most satisfactory fit of the data in terms of AIC and BIC.In Table 5 (Zairian data, 1974) the distribution here proposed provides better results for both the criteria. Tables 6  and 7 ( Belgian data, 1975 Belgian data, /1976 Belgian data, and 1994 provideevidences that do not deviate from the main previous results, that is the best fit is reached using the novel distribution, followed by the Negative Binomial distribution. Finally, Tables 8 and 9 
Conclusions
In this article a new discrete distribution is proposed. Its main feature is the flexibility to adapt to many datasets using two parameters. It allows for a dispersion index taking into account both underdispersion and overdispersion. The distribution is compared to traditional (Poisson and Negative Binomial) and flexible (Poisson-Lindley and CMP) discrete distribution, using popular insurance datasets already analyzed in literature. The best fit in terms of AIC and BIC is always achieved with our proposed distribution which appears to be very promising for any discrete dataset.
